Semantic memory impairments are a common symptom of Alzheimer's disease (AD) and may occur at a relatively early stage. These disturbances can be evidenced by a hyperpriming effect (greater semantic priming in AD patients than in controls). Up till now, very few studies of semantic memory have included emotionally charged concepts. Our aim was therefore to study the semantic processing of such concepts, as opposed to neutral ones, in early AD. Given that emotional processes are relatively preserved at the beginning of the disease compared with other cognitive functions, we expected that an emotional connotation would influence the spreading activation of words and affect some of the impairments in semantic processing. We administered a semantic priming task (lexical decision task) implicitly assessing semantic memory to 26 patients with AD and 26 normal controls. Primes and targets either had a semantic relationship (e.g. tiger-lion), a semantic and emotional (positive or negative) relationship (e.g. slap-smack) or no relationship at all (e.g. chair-horse), or else belonged to a word-nonword condition (e.g. window-inuly). Compared with controls, the patients showed pathological hyperpriming effects in all conditions, especially in the emotional conditions. Hyperpriming implies a deterioration in specific attributes, as it is difficult to tell two concepts apart once their distinctive attributes have been lost. These results suggest that emotional concepts, like neutral ones, lose some of their distinctive attributes in early AD, and as the emotional processes are preserved, there is greater similarity between close emotional concepts than between close neutral concepts.
Introduction
Semantic memory impairments are frequently observed in patients suffering from Alzheimer's disease (AD) (see Hodges, 2006) , even in the early stages of the disease. These deficits are often attributed to a deterioration in concepts (symbolic representations of world knowledge stored in semantic memory) (Hodges, Salmon, & Butters, 1992; Salmon, Butters, & Chan, 1999) . However, this breakdown is progressive and apparently partial, as superordinate concepts are frequently preserved, unlike subordinate information (Martin & Fedio, 1983) . The tasks that are often used to assess semantic memory are not, however, specific and draw on cognitive processes other than semantic processing (sustained attention, active searching, executive processes, etc.) that are often disturbed in AD. Another method, used in numerous AD studies to investigate semantic memory, rests on the semantic priming paradigm. Here, semantic priming effects are highlighted when a target (e.g. chair) in a lexical decision or pronunciation task, is recognised * Corresponding author. Tel.: +33 2 31 56 62 79; fax: +33 2 31 56 66 93.
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faster if it is preceded by a semantically related prime (e.g . table) than by an unrelated one (e.g. horse) (see Hutchinson, 2003; Lucas, 2000; Neely, 1991, for reviews) . This processing facilitation generally depends on the automatic spreading of activation through the semantic network (Collins & Loftus, 1975) : the presentation of a prime automatically activates its node in memory, and this activation then spreads to related nodes, thus momentarily increasing their accessibility. Therefore, when the prime and target are related, the target word is likely to have undergone this prior activation and will be recognised more quickly. It is this automatic pre-activation of related words in the semantic network that is thought to be the cause of the observed facilitation. The semantic priming paradigm is assumed to be an implicit measurement of semantic memory: it is an experimental paradigm that minimises the effect of strategic confounds and thus provides a means of assessing semantic memory in a more automatic manner than classic semantic tasks.
Semantic priming studies in AD have yielded contradictory results (e.g. Chertkow, Bub, & Seidenberg, 1989; Nebes, Martin, & Horn, 1984; Silveri, Monteleone, Burani, & Tabossi, 1996; see Giffard, Desgranges, & Eustache, 2005 , for a review). Recently, a longitudinal study clearly revealed changing patterns of priming effects over the course of AD, depending on the degree of semantic
